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Foreword
This paper was presented at the Conference on "India and China's Role in International Trade and Finance and Global Economic Governance" organised by ICRIER, Konrad-Adenauer-Stiftung (KAS) and the International Monetary Fund (IMF) held at New Delhi, India from December 6-7, 2007 and is being published by OUP, UK, shortly in a book titled "Emerging Giants: China and India in the World Economy" edited by Barry Eichengreen, Poonam Gupta and Rajiv Kumar.
The emergence of the two Asian giants -India and China is transforming the global economic geography. These two countries have made inroads into every possible industry. Various attempts have been made to explain the competitiveness of these two emerging Asian powerhouses. However, despite the burgeoning pool of literature on India and China, virtually no one has directly compared the competitiveness of the manufacturing sector in the two economies. In an attempt to fill this void, this paper compares the productivity and labour compensation levels between China and India and that too at a disaggregated industry level. Apart from this, it also provides useful insights into spatial distribution of manufacturing activities in the two countries. I sincerely hope that the working paper will enhance the understanding of policy makers, academia and business sector of both the countries.
Introduction
The large changes in the growth dynamics of the economies of China and India during the past two decades have led to a flood of literature on the competitiveness of the two economies in international and comparative perspective. Strikingly, however, there are very few studies that have gone into a direct comparison of the basic statistical material on output, employment and cost levels between the two economies, in particular not at a detailed industry level. One reason for the limited number of studies in this area may be related to the difficulty, in particular in China, in accessing and using the detailed production statistics for this purpose. Another reason is that there are some major issues of comparability of the statistics between the two countries.
Nevertheless a direct comparison between India and China is of great relevance, not only for policy makers and academia who are interested in understanding the main differences in the sources of growth in both economies. Such comparisons are also of great importance to the business sector, which needs to make crucial decisions on market access and investment opportunities. Such considerations go beyond macro comparisons between the two countries. Such analysis requires detailed insight at industry level and a regional perspective within each of the two countries.
The Conference Board has therefore launched a multi-year research project in the area of comparisons of productivity and (unit) cost measures in the manufacturing sectors of India and China. In Section 2 of the paper we briefly motivate our focus on this topic and describe our approach on the following main factors: productivity, labor compensation and unit labor cost levels.
The work done so far, as reported in the remainder of this paper, involves two aspects. The first is an international comparison of productivity and unit labor cost levels of the two countries in a broader international perspective, which has been carried out in co-operation with the University of Groningen. Section 3 reports on the methodology for international comparisons of productivity making use of industry-specific output purchasing power parities (PPPs) which are used to convert output into a common currency. We motivate our preference for the use of an indirect comparison of productivity for China and India through the United States and Germany respectively. We then integrate this work into a comparison of unit labor cost levels making use of international measures of labor compensation. We find that even though China had somewhat superior productivity levels in manufacturing compared to India in 2002, it was at a slight disadvantage in terms of unit labor cost relative to India due to its slightly higher compensation level,. It is important to recognize that China's productivity advantage relative to India is only very recent.
The second aspect of the work on which this paper reports, focuses the attention on an analysis of regional and industry differences in productivity, labor compensation and unit labor costs across provinces and states in China and India respectively. For this purpose we developed a unique database for 28 industries and up to 30 states and provinces and two benchmark years, one in the early/mid-1990s and one in the early 2000s. In Section 4 we briefly explain our sources and data manipulations for the two countries and discuss our most important findings. We find that India's unit labor cost in national currency has increased over the decade, whereas China's ULC has rapidly declined. This is due to a faster increase in compensation relative to productivity in most Indian industries and states over the decade. In general labor cost and productivity have become much better aligned in China, so that today unit labor cost varies much less than in India. In Section 5 we show that, compared to India, Chinese provinces clearly show both a catch-up (beta-convergence) and regular (sigma) convergence pattern. We speculate that improved market performance in China has contributed to the catch-up and the convergence pattern. Finally, in section 6 of the paper we summarize our main findings and indicate directions for future research activities in this program.
Unit Labor Cost as Competitiveness Measure
In this paper we use a simple competitiveness measure, which is unit labor cost (ULC) defined as the cost of labor required to produce one unit of output. We prefer this measure which takes account of output and inputs, over comparing only the cost of the inputs. For instance, high wages do not mean the same thing in high-and in low-productivity sectors. In low productivity sectors, high wages mean that production may become too costly and jeopardize the long-run profitability of businesses. In high productivity sectors, however, high wages are often compensated by higher output levels per person and can be fully compatible with long-run profitability.
Unit labor cost can be expressed as labor compensation over output, but it is more instructive to observe how ULC is made up of labor compensation per person employed relative to output per employed person. Hence our analysis in this paper focuses primarily on three indicators, average labor compensation (ALC), average labor productivity (ALP), and unit labor cost (ULC). ALC is defined as the ratio of nominal labor compensation (LC) 1 to total number of employees (E), while ALP is obtained as a ratio of gross value added (GVA) to number of employees. Finally, ULC is the ratio of ALC to ALP or simply the ratio of nominal labor compensation to gross value added.
Each of these indicators can be compared across countries, regions, provinces or states. They can also be compared at different levels of economic activity, that is, for the whole economy, for industry groups (sectors) or for specific more narrowly defined industries. Hence the level of ALC, ALP, and ULC for each individual industry i and country, province or state j can be expressed as follows:
1 Note we are focusing on total labor compensation and not just total wages or earnings. The latter only represent take-home pay measures which provide an incomplete picture of labor costs. Total labor compensation is a more comprehensive measure of labor cost for the employer. In addition to wages and salaries, labor compensation includes payroll taxes paid by the company, including employer contributions to social security schemes, social benefits paid by employers in the form of children's, spouse's, family, education or other allowances in respect of dependants, payments made to workers because of illness, accidental injury, maternity leave, etc. and severance payments (International Labor Office).
Aggregation for each country, province or state j across industries i is as follows:
The third dimension in our study is time, as comparisons can be made at between two points in time or on an annual basis. In this context, it is important to note that while labor compensation is expressed in current prices, the time series for output (gross value added) is deflated with output deflators. Thus, in the calculation of ULC, only the denominator (ALP) is expressed in real terms, while the numerator (ALC) is in nominal terms. This is standard practice in studies on competitiveness as ULC is supposed to measure the nominal cost per unit of real output. Hence the unit labor measure represents the current cost of labor per "quantity unit" of output produced. The deflators for China and India are described in more detail in the data description in Annex A.
When making comparisons of unit labor cost levels across countries, the level of wages or labor compensation is converted at the official exchange rate: it represents the cost element of the arbitrage across countries. In contrast, output or productivity relates to a volume measure as it resembles a quantity unit of output. Hence for level comparisons output needs to be converted to a common currency using purchasing power parity instead of the exchange rate, so that comparative output levels are adjusted for differences in relative prices across countries. For an analysis in terms of comparative levels between countries A and B (and leaving out the sign for industries) this implies:
where ER AB is the official nominal exchange rate between countries A and B and PPP AB is the purchasing power parity for output in country A relative to country B. Equation (3) can be rewritten to decompose the difference in unit labor cost between country A and country B into three components, i.e., the difference in nominal labor cost per person, the difference in nominal labor productivity (that is unadjusted for differences in price levels) and the differences in relative price levels (ER/PPP):
All these components contribute in their own way to differences in cost competitiveness between two countries (or without the third term) for comparisons within countries. However, even for tradables, the ULC index should not be interpreted as a comprehensive measure of competitiveness for several reasons. Firstly, ULC measures deal exclusively with the cost of labor. Even though labor costs account for the major share of inputs, the cost of capital and intermediate inputs can also be crucial factors for comparisons of cost competitiveness between countries. 3 Secondly, the measure reflects only cost competitiveness. In the case of durable consumer and investment goods, for example, competitiveness is also determined by other factors than costs, notably by technological and social capabilities and by demand factors. Improvements in product quality, customization or improved after-sales services are not necessarily reflected in lower ULC. Thirdly, measures of cost competitiveness may be distorted by the effects from, for example, bilateral market access agreements, direct and indirect export subsidies and tariff protection. However, we maintain that the relative importance of labor as a cost factor in competitiveness analysis, and the availability of statistical measures make the ULC still a good candidate for competitiveness studies.
International Comparisons of Productivity and Unit Labor Costs
Before being able to compare productivity, labor compensation and unit labor cost between China and India, it is useful to discuss the key limitation for this comparison. As indicated above, a fundamental issue concerns the adjustment for differences in relative price levels across countries (the third term on the right hand side in equation 4). Using the official exchange rate for converting output into a common currency, say, US dollars, assumes no price differences across countries. Exchange rates are clearly inappropriate for this purpose given the impact of capital mobility and currency speculation on these conversion rates. Current analytical work has been highly dependent on the Penn-World Tables (PWT) which relies on purchasing power parities (PPPs) derived from the UN International Comparisons Program (ICP). Some scholars applied economy-wide GDP PPPs at the industry level. This, however, introduces serious distortions especially for countries at lower levels of development for which GDP PPPs are heavily downwardly biased because of relatively cheap services due to the Balassa-Samuelson effect.
An alternative route followed in a range of studies under the International Comparisons of Output and Productivity (ICOP) project at the University of Groningen is to develop industry-specific purchasing power parities based on producer output data instead of final expenditure information (Maddison and van Ark, 2002) . For the manufacturing sector, the basic data sources for the calculation of these industry specific PPPs are the industrial surveys or manufacturing censuses of the various countries. These contain product level data on quantities and output values, allowing for calculation of unit values for each item or group of items. For each matched product, the ratio of the unit values (UVR) in both countries is obtained. Subsequently these product UVRs are aggregated to an average UVR for manufacturing industries and for total manufacturing, using either gross output or value added as weights. Once these UVRs are obtained they can be applied to the output value for individual industries to obtain output and (in combination with labor input data) productivity comparisons for two or more countries. 4 Although there have been various studies using the ICOP approach for China and India relative to the United States 5 , there are few direct comparisons of productivity and unit labor cost levels between the two countries. The reason for this is the lack of sufficient product PPPs for such a direct comparison. The most recently published ICOP study on China/India by Lee et al. (2007) compares the two countries on the basis of 95 UVRs for 1985, whereas indirect comparisons between China/USA in 1995 by Szirmai et al. (2005) and India/Germany in 2002 by Erumban (2007) obtain 188 and 258 UVRs respectively. 6 We have therefore chosen to use the latter two studies, comparing China and India indirectly through a China/USA, India/Germany and Germany/USA comparison of manufacturing productivity levels.
For China, the basic source used by Szirmai et al. (2005) is the Third Industrial Census for 1995, which provides data on value added, employment and labor compensation for "national independent accounting industrial enterprises at and above township level". This source also provides measures on sales value and quantities on the basis of which UVRs could be computed.
7 For 2002, the estimates for China/USA were obtained by combining extrapolated productivity series by Szirmai et al. (2005) with new data for labor compensation per person employed for 2002 from Banister (2005). 8 For India, the most recent study by Erumban (2007) (1995 and 2002) for China as reliable time series are still lacking, in particular for labor compensation (see also section 4). 4 For an overview of studies using the ICOP methodology, see http://www.ggdc.net/dseries/icop.shtml. 5 For China/USA see, for example, Szirmai and Ren (2000) , Szirmai et al. (2005 ) for 1985 and 1995 and Wu (2001 for 1997. For India/USA, see van Ark (1993 ) for 1973 /74 and Timmer (2000 for 1983/84. For India/Germany, see Erumban (2007 Erumban ( ) for 2002 A very recent as yet unpublished comparison between China and India for 1995 by Wu et al. (2007) has obtained 98 UVRs. 7 See Annex A for further detail. The manufacturing UVR obtained by Szirmai et al. (2005) was 4.6
Yuan/US$ as compared to an exchange rate of 8.35 Yuan/US$, suggesting a relative price level for manufacturing production in China at 55 per cent of the U.S. in 1995. 8 The compensation data related to a weighted average for urban manufacturing firms and large firms at township level, which is seen as roughly comparable to the "township level and above" data from Szirmai et al. (2005) . See van Ark, Guillemineau and Banister (2006) for a more detailed discussion and presentation of the results. Table 1A . India: Erumban (2007, updated) ; China: Szirmai and Ren (2005) and Banister (2005) Figure 1a clearly shows that both China and India are characterized by the lowest levels of labor compensation in manufacturing at between only 2.5 to 3 per cent of the U.S. level in recent years. Since 1995 China has significantly caught up with labor compensation levels in India, which were typically higher than in China. By 2002 China had somewhat higher compensation levels, however. Figure 1b shows that the productivity picture is much closer between various countries, except for Korea. In recent years Hungary and Poland show higher levels, but China, India and Mexico have similar labor productivity levels of between 13-14 per cent of the U.S. level. Again China showed a significant catch-up on the other countries and was somewhat ahead of both India and Mexico by 2002.
However, Figure 1c shows that small differences in the compensation gap relative to the productivity gap can have large implications for the comparative unit labor cost measure. Because of the relatively high levels of labor productivity compared to labor compensation levels both India and China have the lowest levels of unit labor cost of the six countries in this comparison. Even though China had somewhat superior productivity levels in manufacturing compared to India by 2002, due to its slightly higher compensation level, it was at a slight disadvantage in terms of unit labor cost relative to India. It is also important to recognize that China's productivity advantage relative to India is only very recent. India clearly had higher productivity levels for most of the period (as well as in the period before), indicating high levels of capital intensity in India relative to China. When looking at the industry level, however, Table 1 shows that by 2002 China has a productivity level advantage over India in most industries, with the major exception of chemicals, basic metals and metal products, and -perhaps most surprisingly -the aggregate group of office machinery, electrical equipment, and radio, TV and communication equipment. These numbers therefore suggest a slight comparative advantage for these industries in India.
Regional Comparison of Productivity and Unit Labour Cost
While the international comparison of productivity, labor compensation and unit labor costs provides a useful perspective on global cost competitiveness, it seems desirable for large countries such as China and India to look at differences across provinces (in China) and states (in India). Not only does a regional breakdown inform location decisions of investors; it also provides evidence on whether provinces and states show a trend towards greater similarity (convergence) of unit labor cost, for example under the influence of integrated markets.
Basic Data
For China we exploit the information from two major censuses, the Third Industrial Census for 1995 and the First Economic Census for 2004 to obtain a comprehensive picture on the regional distribution of manufacturing output, labor compensation and employment, covering 30 provinces and 28 industries. Indeed these two censuses are the only source from which this output and compensation information can be obtained in a consistent way. The downside of using those sources, however, is that we cannot directly obtain a time series that we need to assess the consistency of the two censuses, because of a change in the firm classification in 1998. For 2004, our measure includes the group of 56.67 million employees in "enterprises of designated size and above", covering approximately 70% of total manufacturing employment in China. In Annex A we argue that these measures for 2004 are sufficiently compatible with the measures for "enterprises at township level and above" for 1995 to make an adequate comparison for those two years feasible.
The primary data for India comes from the Annual Survey of Industries (ASI), which is an annual survey of factories registered under Sections 2m(i) and 2m(ii) of the Factories Act (1948) and is the principal source of industrial statistics in India. Registered units are defined as factories employing 10 or more workers using power, and those employing 20 or more workers without using power. The entire unregistered manufacturing sector is not covered by the ASI, but over the past 25 years the share of unregistered manufacturing in total manufacturing output has shrunk to just over 30%. However, the share of unregistered manufacturing in total manufacturing employment is more than 80% of total manufacturing employment.
Still there are several reasons for focusing on the larger plants only. These include the difficulties in estimating output and labor compensation for smaller firms, in particular when going down to the regional and industry level. Moreover from a foreign entrepreneur's perspective who is deciding where to locate, for example China or India, it is the cost competitiveness of these larger firms that is most relevant to the decision making of the entrepreneur.
A related issue is the direct comparability between China's manufacturing firms of designated size and above and India's registered manufacturing factories. This is not a straightforward exercise as China's cut-off criterion in the firm distribution is the level of annual sales, whereas in India it is the number of employees. Moreover, India's distribution is based on factories, whereas China uses firms which may include multiple factories. Still using the size distribution for India's registered manufacturing sector as reported in the EPWRF-ASI database (2007) 9 , we calculated China's distribution using Chinese firm level data based on China's industrial enterprise statistics for 2004. 10 As can be seen from Table 2 , the share of employment in higher employment intervals (100-199 and above) is far bigger in case of China's manufacturing firms of designated size and above as compared with India's registered factories. In China among manufacturing firms of designated size and above, only 25% of the firms and 3.3% of total employment belong to the firms with less than 50 employees, while in India the respective shares in this low interval are 76.8% of factories and 20.5% of employment in those factories. According to Table 2 , more than 97% of manufacturing firms of designated size and above in China qualify for the definition of the registered manufacturing factories in India. One can even be confident that there are Chinese manufacturing firms below designated size with more than 10 or 20 employees in manufacturing, which should be included in order to make a fully comparable analysis between India and China feasible. Although the unit of observation is the factory in India while in China it is the firm, which may consist of several factories, it is unlikely that this biases the results much. The large firm scale in China is a result of the favorable policies toward large firms in China, whereas in India, pre-reform policies (such as small scale industries, labor regulation applying to the registered sector and licensing) have tended to encourage small factories.
Some Descriptive Results for Chinese Provinces and Indian States
Figures 2 and 3 show our main results along each of the two dimensions (province/state and industry) in our study. The two figures bring out the stark differences between China and India. Figures 2a  and 3a show a rapid decline in unit labor cost in China across the board, both by province as well as by industry. For the nation as a whole, ULC declined by about 40% between 1995 and 2004 whereas ALC and ALP increased by 3 and 5 times respectively. In contrast, barring a few exceptions, unit labor cost in India increased, both by state as well as by industry (Figures 2b and 3b) . ULC increased by approximately 50% reflecting an increase in ALP of 1.5 times which has been more than offset by an increase in ALC of 2.25 times over the period 1993-2002. 11 Looking at changes across provinces within China (Figure 2a ), some provinces show substantially larger declines in ULC than the national average, but -with the exception of Shanghai -these are all relatively underdeveloped provinces outside the coastal area. While labor compensation grew at a relatively similar rate among provinces of between 2 and 4 times from 1995 and 2004, labor productivity growth differentials were much bigger (between 4 and 10 times). With a few exceptions, the Chinese provinces with the fastest decline in unit labor cost are also typically the ones with the most rapid growth in productivity (between 6 and 8 times). The variation across provinces in the relative ALC, ALP, ULC, as measured by coefficient of variation (CV), are 0.21, 0.30 and 0.25 respectively. Hence on the whole, productivity accounted for more of the variation in unit labor cost between provinces than labor compensation.
Looking at India, Figure 2b shows that ULC declined for only six states (Meghalaya, Pondicherry, Manipur, Nagaland, Tripura, Himachal Pradesh, Andaman & N. Island) and dramatically increased for the two states on the right hand side of the chart (Chandigarh and Jammu & Kashmir). However, it is to be noted that each of these outlier states account for less than 1% of gross value added and employment in nation-wide gross value added and employment in both benchmark years. If we focus on the main states, we find that while ALC changed 2.75 to 3.75 times, which was roughly similar to China, growth in ALP (1-2 times) is far less than the 4-10 times increase in China. As a result all the main states in India show an increase in ULC of about 10%-100% as opposed to a decline in ULC across all the provinces in China.
The coefficient of variation in the three indicators (ALC at 0.12, ALP at 0.18, ULC at 0.16) across the main states in India is smaller compared to the respective variation across provinces in China. Figure 3a shows somewhat more variation in ALC (0.29), ALP (0.31) and ULC (0.42) across industries in China than across provinces, in particular for ULC. On the whole, productivity growth and ULC declines are fastest in several capital intensive industries, including electric equipment and transportation equipment. In contrast, labor intensive industries, such as sport products, leather and garments, showed the slowest increases in productivity and the least declines in ULC. Figure 3b shows the results for each of the 28 industries in India. Only two industries (electronics and instruments) show an increase in ALP which offsets an increase in ALC resulting in a decrease in ULC. This is different from China where 26 of the 28 industries saw an increase in ALP beyond ALC causing ULC to decline (Figure 3a) . At the other end, industries such as cultural, educational & sports goods, garments, leather products, and rubber products show the lowest increase in ALP. With little variation in increases in ALC across industries, the first three industries show an increase in ULC which are among the highest. As in China, there is greater variation in the changes in ALC, ALP, and ULC across industries in India than in China. A greater variation in productivity (CV of 0.4), as opposed to labor compensation (CV of 0.18), seems to be accounting for a greater variation in ULC (CV of 0.38) across industries. T i b e t H a i n a n G u a n g x i I n n e r M o n g o l i a J il i n X i n j i a n g Q i n g h a i S h a n g h a i S h a a n x i H u n a n L i a o n i n g T i a n j i n S h a n x i J ia n g x i S i c h u a n Z h e j i a n g G u i z h o u A n h u i N a t i o n J ia n g s u H e b e i Y u n n a n F u j i a n H u b e i G u a n g d o n g H e n a n B e i j i n g N i n g x i a S h a n d o n g H e i lo n g j i a n g G a n s u E l e c t r o n ic s I n s t r u m e n t s T r a n s p o r t a t io n e q u i p m e n t Table 3a shows a matrix of the change in ALC, ALP and ULC by industry group and each of the six regions in China between 1995 and 2004. It shows that the labor compensation increases were the highest in the electronics industry group in the Southwest and Northeast regions. Labor productivity increased fastest in all industry groups in the Northeast region. In contrast productivity growth was slower in the richer provinces in Bohai and the Southeast. ULC declined most rapidly in the Northeast, Southwest and Northwest regions, and less in the booming regions such as Bohai, the Southeast and the Central region. 13 Although the picture is not entirely consistent, there is good reason to argue that the trends in ALP, ALC and ULC in China are at least in part related to traditional convergence trends. Regions that are characterized by low productivity levels tended to grow faster in terms of productivity and showed bigger unit labor cost declines than high productivity level regions during this period. This is also clear from Table 4a which shows relatively low levels of compensation and productivity in the Northeast, Central and Northwest regions for the first year in our analysis (1995), whereas the Bohai and Southeast region showed relatively higher levels. . This is starkly different from China where the increase in ALP outpaced the increase in ALC causing ULC to decline. Furthermore, the increases in ALP in case of India were smaller as compared to those in China. Another point that stands out is the similar increase in ALC across regions and industry groups (Panel A), whereas the increase in ALP varies much more (Panel B). Thus, the variation in the changes in ULC across Panel C is largely due to variation in ALP. We also see from Panel B in Table 3b that the productivity increase in the electronics and transport equipment industry groups are among the highest for each of the regions. Except for Central and West, these increases are more than offset by increase in ALC leading to an increase in ULC. These two industry groups also show the largest increase in productivity at the All-India level and the lowest increase in ULC.
With the exception of Central and East Regions, textiles & clothing showed the lowest increase in ALP and a pattern that carries over to the All-India level as well. From Panels B and C we see that the highest productivity increases and the lowest ULC increases are in the Central and East regions in India. To the extent that these regions have historically been lagging in terms of per capita income, there is some indication of "catching-up" in the sense of traditional convergence trends. Indeed Table 4b shows that the North, East, North East, and Central (albeit marginally) have lower ALP than All-India ALP in 1993. These regions also witness increases in ALP greater than All-India increase in ALP. However, the traditional convergence picture is somewhat distorted by the performance of the South region. First, even though the ALP is 25% below the national average and lower than all other regions, it does not show any sign of catching up (ALP increase is the slowest). Second, the South has historically performed above average in terms of per capita income and hence South's below average ALP is somewhat puzzling and requires further investigation.
Convergence trends in compensation, productivity and unit labor cost Catch Up (Beta) Convergence
Following the descriptive analysis in the previous section, we verify the convergence trends using conditional and unconditional beta convergence analysis, where we relate the growth in the three indicators with their initial levels. We estimate a betaconvergence specification commonly used in the economic growth literature in a cross-country analysis. The general specification takes the following form: This convergence regression is also tested across states at the aggregate manufacturing level. For example, taking state level ULC for total manufacturing, the specific regression takes the form of:
Using the industry by province/state panel, we estimate both the unconditional (as above) and a conditional convergence regression:
The results of this analysis are presented in Tables 5a and 5b for China and India respectively. We perform the analysis at two different levels: across provinces or states for total manufacturing (Panel A) and for the entire industry by province/state panel (Panel B). For Panel A in each table, we are restricted to examining only the unconditional convergence, whereas in Panel B we examine both unconditional convergence and conditional convergence (taking into account province and industry dummies). Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
As we see from Table 5a , the coefficient on the initial level of ALP, ALC, ULC (in their respective columns) is always negative and statistically significant for China, signaling convergence across provinces, and province-industry pairs. 15 This result is also consistent with the above pattern seen in Tables 3a and 4a where regions in China with initial lower levels of ALC, ALP and higher levels of ULC witnessed the biggest changes.
In the case of India, however, the results show a mixed pattern. Results in Panel A in Table 5b show no convergence as the coefficients on the initial terms for ALP and ALC are insignificant. Even though the sign on ULC is negative and significant, the high magnitudes are indicative that they are driven by outliers. Indeed if we restrict our sample to main states and do a similar exercise we find the initial ULC is no longer significant. However, in Panel B (unconditional or conditional convergence, all states or main states) we find strong evidence of convergence across state industry pairs. This contrasts with the lack of any signs of convergence at the aggregate state level. One possible explanation for this could be that while there may be betweenstate convergence observed at the detailed industry level, large differences in industrial composition across states drive the lack of convergence at the aggregate level. This is an area for further research.
Cross Province/State (Sigma) Convergence
To obtain a better understanding of the degree of convergence across space, we look at the distribution of the comparative levels of ALP, ALC and ULC for the two benchmark years across provinces/states in the two countries. This implies we examine sigma convergence. In this section we use a simple metric, the coefficient of variation (CV) to understand degree of convergence that has taken place across spatial units (regions and states) for each of the three indicators, ALC, ALP, and ULC. CV, expressed as a ratio of standard deviation to mean, is a standard measure of inequality that helps us gauge the distribution of the variable of interest. Figure 4 shows the CV across provinces/states in China and India for each of the three indicators.
Figures 4a-4f summarize the results for sigma convergence. Figures 4a, 4c, 4e show that the CVs across seven regions in China 16 for all three variables (ALP, ALC and ULC) at aggregate manufacturing level ("TOT") exhibit a dramatic decline to well below 0.1. Even though the CVs across provinces (instead of regions) are considerably higher, picking up more variation due to intra-regional specialization, the decline in inequality between 1995 and 2004 is still impressive. In particular, the huge decline in the CV for ULC to 0.18 (from 0.30 in 1995) on the basis of the provincial grouping, and even to 0.05 when using the seven region grouping, shows that aggregate unit labor cost levels are now very close between regions. This suggests that provinces (or regions) with high productivity levels relative to the all nation average also have relatively high compensation levels. 
CV in 1993
This aligning of the ALC and ALP levels across provinces (regions) can essentially be ascribed to the transformation from planning towards a market system. As a result inefficient activities which were carried out at the "wrong" place due to resource misallocations (given the large differences in gaps for comparative productivity and labor cost levels relative to the national average) have been mostly eradicated during this period.
For India, however, even though we see a decline in CV for total manufacturing in ALC and ALP and increase in case of ULC across regions, this pattern is not consistent across different spatial groupings even for the total manufacturing. Furthermore, the decline in CV across regions for total manufacturing is not as large as the declines in case of China. As we see from Figure 4b and 4d, total manufacturing ("TOT") is very close to the 45 degree line indicating only a marginal decline in CVs. This suggests that the kind of market forces that have led to the alignment of ULC across provinces in China are not at play (yet) in the case of India and points to the immobility of resources across space and industries.
When examining the sigma convergence for individual industries and industry groups, we find that the strong decline in the CV for ALC in aggregate manufacturing, in case of China, is reflected in the decline in regional inequality for six of the eight major industry groups (with the exception of the wood & paper and transport equipment groups). For labor productivity, the CV for the chemicals group remained constant, but it increased for the last two industry groups, transport equipment and electronics. Indeed transport equipment also exhibited an increase in CV for unit labor cost. In our companion paper for China (Chen et al, 2007) , we have linked this observation to the analysis of characteristics of industries that show divergence rather than convergence trends. This points at the possibility that relatively capital and skill intensive industries are more likely to show strong spatial concentration effects, so that those are not contributing much to the overall convergence trend.
In India, the results for sigma convergence are just the opposite to China. In the case of ALC, only three (food products, wood paper and transport equipment) out of eight industry groups show a decline in CV. In addition to these three groups, transport equipment also shows a decline in CV in ALP. For ULC, most industry groups show a decline in CV. However, the extent of these declines are not as big as in case of China, as the observations stay much closer to the 45 degree line.
Indeed when focusing on the industry level (rather than major industry groups), Figures 4a-4f show several industries with CVs for 2004 which are larger than for 1995. In China, such divergence cases include, for example, beverages, tobacco, chemicals and textiles, in addition to transport equipment for average labor compensation (Figure 4a ). Increased regional inequality for labor productivity ( Figure  4c ) is observed, among others, for tobacco, non-ferrous metals, chemicals, in addition to transport equipment and electronics. Figure 4e shows increased inequality for unit labor cost for as many as 10 industries between 1995 and 2004, including major industries such as chemicals raw materials and fibers and metal products, in addition to transport equipment.
However, in case of India (Figures 4b, 4d and 4f) , the number of industries showing an increase in inequality is much larger, and of those that show convergence only few show a substantial decline in the CV (i.e., those further to the right and below the 45 degree line in Figures 4b, 4d, 4f) . In most cases, whether there is a decline or an increase in CV, both industries and industry groups are concentrated around the 45 degree line.
Finally, it is striking to see that in China the inequality at the level of industry groups or industries is much higher than for the aggregate manufacturing sector (compare marker labeled "TOT" with the industry markers). This trend towards relatively low levels in inequality of ALC, ALP and ULC at the aggregate level compared to the industry level is also supported by some of the institutional and market reforms that have taken place in China over the past decade. This has allowed regions to specialize in those industries where they have a comparatively high productivity advantage and pay high compensation levels. Standard neoclassical trade theory, however, would predict that these market reforms may also cause an equalization of compensation and productivity levels at industry levels across regions. While this may happen in due time, there is another strand of theory, that is, those based on New Economic Geography models, that would predict that greater specialization will attract higher paid resources and cause further divergence rather than convergence at industry level, and perhaps even at the aggregate level. In case of India, however, we do not see any clear trend towards lower inequality at the aggregate level, which suggests that the factor returns are not getting equalized across space and industries due to immobility of resources.
Conclusion
This paper focuses on comparisons of productivity, labor cost and industry-level competitiveness for the manufacturing sector of China and India. The paper builds on an ongoing research program carried out at The Conference Board and at the University of Groningen. We first provide an international comparison between India and China from a broader international perspective using industry-level output purchasing power parities (PPPs) which converts output into a common currency. We find that in recent years China showed slightly higher labor productivity level than India in year 2002, but due to its higher compensation level, China was somewhat at a disadvantage in terms of unit labor cost relative to India. This poses important questions about China's competitiveness relative to other emerging economies, and stresses the need for keeping productivity and compensation levels in line.
In the second half of the paper, we focus on an analysis of spatial and industry differences in productivity, labor compensation and unit labor costs in China and India. Our major findings are summarized as follows. First, labor productivity and labor compensation both increased over the period of this study in China and India. However, in case of China, labor productivity in 2004 is 4 to 10 times that in 1995 and the labor compensation in 2004 is 2 to 4 times relative to its level in 1995. As a result, the unit labor cost declined by 20 to 80 percent. On the other hand, in India, the increase in labor compensation (ALC in 2002 is 1.75 to 2.75 times that in 1993) outpaced the increase in productivity (ALP in 2002 relative to 1993 is between 1 to 2 times), driving up the unit labor cost by 10 to 100 percent. Second, using a simple OLS regression framework, we observe the traditional beta convergence trend-the lagging regions or industries grow faster-in China across provinces as well as for the industry by province panel. However, this convergence trend is confirmed only for the industry by state panel in India, but not at the aggregate state level. Third, there is a clear sigma convergence at the aggregate manufacturing level taking place in China, namely, the spatial dispersion of ALC, ALP and ULC falls dramatically between 1995 and 2004. This pattern, however, is not unanimously supported by each individual industry and industry group. In India we do not find any consistent reduction in spatial disparity, even for cases that show a fall in inequality, the change is smaller compared to the change in China.
The falling inequality of ULC (as shown by the declining of the CV of ULC) suggests that ALC and ALP are more aligned across regions in China. This trend has most likely been driven by liberalization and the drive towards a market economy. As a result, inefficient activities which were carried out at the wrong place, given the large differences in gaps for comparative productivity and labor cost levels relative to the national average, have been mostly eradicated during the period of study. These transition forces, on the other hand, do not seem to be at work in India, at least not during the time period of this study. The small change in inequality (and in many cases an increase in dispersion) points to the existence of barriers to resource mobility.
Areas for Further Research
This paper ties into two major strands of theory in economics predicting the spatial distribution trends during the phase of economic development. Standard neoclassical trade theory would predict that in due time these market reforms may also cause an equalization of compensation and productivity levels at industry levels across regions. However, another strand of theory would predict that greater regional specialization will attract even more highly paid resources and cause further divergence rather than convergence at industry level, and perhaps even at the aggregate level (Krugman, 1991; Fujita, Krugman and Venables, 1999) . To obtain a better understanding of the reasons for the convergence trends in manufacturing compensation, labor productivity and unit labor cost, in forthcoming work, we need to examine industry specific features, such as labor intensity, skill intensity, etc. that can potentially contribute to the convergence/divergence patterns in China and India. Preliminary analysis in a companion paper by Chen et al (2007) points at the possibility that capital and skill intensive industries have a greater tendency to concentrate spatially, so that those are not contributing much to the overall convergence trend.
Finally, it is also worthwhile to further reflect on the somewhat different perspectives on the development of comparative productivity and unit labor cost when analyzing China's and India's performance. While the unit labor cost development in India is relatively flat when expressed in U.S. dollars, we observed a significant increase in ULC when measured in national currency. This is mainly due to the fact that relative price levels (the PPP relative to the exchange rate) fell in India relative to the U.S. over this period. As a result productivity in PPP-converted US dollar relative to labor compensation went up faster than when expressed in national currency estimates. In the case of China both international and national estimates show a decline in manufacturing unit labor cost, but the decline in national currency is much faster. Again this suggests a rapid decline relative price levels in China, and lends some support to current calls for an appreciation of the yuan to other currencies. 17 The focus of the census was the non-agricultural and comparatively modern sectors of the economy, in particular industry and services. Using the average numbers of employees in 2004 from the Economic Census, there were 80.8 million employees in China's established legal manufacturing enterprises, of whom 56.67 million were in the "manufacturing enterprises of designated size and above". Enterprises of designated size and above are defined as all state-owned enterprises plus non-state-owned enterprises that had sales of 5 million yuan (about 600,000 US dollars) or more. The remaining 24.13 million were in manufacturing enterprises below designated size. Moreover the census includes another 23.8 million employees which were self-employed or in household manufacturing firms.
For 2004, we focus exclusively on the group of 56.67 million employees in enterprises of designated size and above, covering approximately 70% of total manufacturing employment in China. There are several reasons for focusing on the larger plants only, including the difficulties to estimate output and labor compensation for the other two groups. Moreover, there is no information available on a province by industry basis for enterprises other than those at designated size or above. Finally, from the perspective of competitiveness, the interest in the manufacturing firms of designated size and above (beyond 600,000 US$ sales revenue) only seems justified.
The 1995 Third National Industrial Census consists of three volumes (by industry, region and ownership-type), plus a summary volume. It differs greatly from the 2004 Economic Census in many aspects. The most notable problem is that there has been a change in the definition of the industrial accounting unit. Up to 1998 the major subset of industries for which the industrial statistics provided extensive information was "national independent accounting industrial enterprises at and above township level". Since 1998 this has been replaced by ''all industrial state-owned enterprises (SOEs) with independent accounting system and all industrial non-SOEs with independent accounting system and annual sales revenue in excess of 5 million yuan" (the designated size and above unit). According to Holz and Lin (2001) this change implied that non-SOEs with independent accounting system at or above township level but with sales revenue of no more than 5 million yuan are now excluded from the detailed industrial statistics. On the other hand, village-level enterprises that meet the two requirements are now included (Holz and Lin (2001) , p. 304, footnote 2). Even though it is not possible to make a precise assessment of the difference, it appears that "township level and above" firms covered roughly 60% of gross value of output in 1997, whereas "designated size and above" firms covered 57% of gross value of output in 1998 (Holz and Lin (2001) , p. 314, figure 2), which is a sufficiently small difference to assume that these two categories of firms are reasonably comparable.
Even though both China's Third Industrial Census and the First Economic Census publish tables at the national, total manufacturing and industry levels, substantial manipulations to the data were necessary in order to estimate gross value added, labor compensation and employment because of the incomplete information of these variables in those above tables as well as the comparability in the industry coverage between these two benchmark years. For detailed data construction, see Chen et al. (2007) .
India
The primary data used in this study for India comes from the Annual Survey of Industries (ASI). ASI is an annual survey of factories registered under Sections 2m(i) and 2m(ii) of the Factories Act (1948) and is the principal source of industrial statistics in India. Registered units are defined as factories employing 10 or more workers using power, and those employing 20 or more workers without using power. ASI frame is based on the list of registered factories/units maintained by the Chief Inspector of Factories in each state/Union Territory (UT). Factory (those falling under the registered manufacturing sector) is the primary unit of enumeration in the survey for the case of manufacturing industries.
ASI covers only on registered units and the unregistered manufacturing sector is not in the ambit of ASI. The survey on the unregistered sector is carried out by the National Sample Survey Organization (NSSO) and the survey is done every five years, the latest one is for July 2005-June 2006. A quick comparison using national accounts data shows that the share of registered manufacturing in total manufacturing value added is approximately 70% as of 2005-06 (share has increased from a little over 50% in 1980-81) and in terms of employment (using NSSO round 56 and ASI data for 2000-01) the registered manufacturing accounts for only 17% of the total manufacturing employment.
Deflators
Producer price indices (PPIs) by industry at the national level from the CEIC Database are used to deflate labor productivity in China. As the industry classification in CEIC is different from 28 manufacturing industries in our data set, we could only allocate 12 industry-specific indices from CEIC to the individual 28 industries for the nation as a whole.
In the case of India, wholesale price index (WPI) at the group/commodity level (base year 1993-94) from Ministry of Commerce and Industry (Government of India) are used for the purposes of calculating real values where needed. These deflators are not at the same level of classification as the industries. The concordance from WPI classification to the industrial classification is provided in the Appendix to a forthcoming paper on unit labor cost in India. Wherever the concordance requires aggregating WPI for several groups or commodities, respective weights (weights as used in calculation of the official overall WPI) are used in aggregation. The deflator for total manufacturing used is the weighted average of the deflators for "manufactured goods", "coal mining", and "petroleum processing".
While we do not have information on price indices for individual provinces (states) by industry, we used price indices by industry at the national level to obtain province/state level deflators, assuming that there is no variation in deflators for each industry across provinces/states. In other words, the deflators used at the All-China or All-India level for a particular industry are also used at the province or state level for that corresponding industry. This assumption is made only for the 28 industries and not for the total manufacturing at the state level.
Deflators for province/state at the total manufacturing level are calculated as the weighted average of the deflators for the 28 industries (these deflators, as discussed above, are province/state invariant across industries). Weights used are the respective value added shares of the 28 industries in the corresponding province/state. 
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